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(57) ABSTRACT

The present invention provides a clip for use during surgical
procedure, comprising a body, said body 1s characterized by a
main longitudinal axis and having a distal end and a proximal
end coupled together by a shaft; said shait 1s adapted to
reciprocally move along said main longitudinal axis of said
body; said shatt 1s at least partially encapsulated by a sleeve-
like enveloping compression spring; said proximal end com-
prising actuation means; said distal end comprising one mov-
able jaw characterized by at least one open configuration and
at least one closed configuration; wherein said transformation
1s performed by reciprocally and linearly moving said actua-
tion means along said longitudinal axis of said clip such that
(1) said shatt 1s linearly moved towards and away said proxi-
mal end of said body; and, (1) said compression spring 1s
compressed or released such that said at least one movable
jaw reconiigured.

17 Claims, 16 Drawing Sheets
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CLIP FOR ASSISTING SURGICAL
PROCEDURES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part application of
International Application No. PCT/IL2007/001185, filed 25
Sep. 2007, which claims priority to U.S. Provisional Appli-
cation No. 60/848,636, filed Oct. 3, 2006. The entire contents

of each of these applications are incorporated herein by ret-
erence.

FIELD OF THE INVENTION

The present invention generally relates to a clip device,
system and method for assisting surgical procedures. More
specifically the present invention 1s related to minimally 1nva-
stve surgery, including but not limited to: endoscopic surgery,
laparoscopic surgery and Natural Orifice Transluminal Endo-
scopic Surgery (NOTES)

BACKGROUND OF THE INVENTION

Endoscopic surgery interventions represent a significant
advance 1n various fields of surgery permitting the pertor-
mance of the majority of imterventions through a number of
small i1ncisions reducing postoperative pain and enhancing
postoperative recovery.

In endoscopic surgery, the surgeon performs the operation
through small holes using long instruments and observing the
internal anatomy with an endoscope camera.

However there are still a significant number of drawbacks
to this technique. The fixed position of the access openings in
the wall of the cavity access-ports significantly limits the
approach to some surgical locations making some nterven-
tions very long and technically demanding. Creation of addi-
tional ports may negate the minimal invasive nature of the
procedure. Some ports are used mainly for introducing
retracting instruments in order to better access to the exact
surgery location.

The fixed position of the ports may hinder retraction in
various directions, and the limited potential access sites (as
for example anterior and lateral walls, but not posterior,
proximal and distal walls of the abdomen for abdominal
laparoscopy) may make retraction 1n some directions 1mpos-
sible.

This 1invention relates to anchoring devices for retractors,
being attached to the internal surface of a cavity or to various
organs within a cavity, during minimally invasive surgery.

Magnetic attraction has been used 1n medicine to remotely
attach devices to tissue, or to remotely manipulate tissue. So,
in U.S. Pat. No. 6,338,196, 1ssued to RAYMAN REIZA mag-
netic substances are introduced 1nto the intestine by ingestion
and the intestines are remotely manipulated by an electro-
magnet during laparoscopic surgery. However this device
does not permit retraction of an abdominal organ other than
intestine and does not permit precise retraction of a particular
segment of intestine. Also 1t should be pointed out that the
magnets might have impact on other metal instruments during
operations and has limited options for obese patients where
tissues thickness requires extremely strong magnets. The
present invention, on the contrary, provides a clip for general
use 1n surgeries in addition to internal retraction.

In U.S. patent application 2003/009080 and 1n U.S. Pat.
No. 6,494,211, a suction device 1s used to attach a retractor to
various organs such as the heart 1n order to retract it 1n a
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specific direction. However these devices are introduced
trough orifices 1n the body wall and they are not virtual ports
since they can not permit non invasive anchoring of the retrac-
tor to the undersurtace of the cavity wall, or within the cavity
in another location than the access port. In other words, the
device as provided by the above mentioned patent and patent
application ‘holds’ the suction outside the body rather than
self anchoring the device within the body.

In PCT No. W003013366 and in U.S. Pat. No. 6,206,827 a
retractor device 1s attached to the organ to be retracted by
some adhesive. However, the retractors are introduced
through an orifice and do not represent a virtual port since
they can not permit non invasive anchoring of the retractor to
the undersurface of the cavity wall, or within the cavity in
another location than the access port. Again, as described
above, the above mentioned patent requires outside grabbing
of the device.

In U.S. Pat. No. 6,206,827/, a retractor 1s directly attached
to tissue by penetrating 1t with mechanical sharp means such
as barbs or springs and traction on this means cause tissue
retraction. However, the retractors are imtroduced through an
orifice and do not represent a virtual port since they can not
permit non invasive anchoring of the retractor to the under-
surface of the cavity wall, or within the cavity in another
location than the access port. Again, as described above, the
above mentioned patent requires outside grabbing of the
device.

Thus, there 1s a long felt need for a better anchoring device
that permits anchoring of the retractor to the undersurface of
the cavity wall without adding additional significant incisions
to the abdominal wall

For a sell anchoring device there 1s a need for a device
diameter which will fit standard trocars, such as 5 mm diam-
eter, and obtaining such clip with which the desired force
could be exerted 1s very challenging.

The present invention presents a mechanical implementa-
tion of such clip, system and method for use this clip for
retraction of internal organs during minimally invasive sur-

gery.

SUMMARY OF THE INVENTION

It 1s one object of the mvention to disclose a clip for use
during surgical procedure; wherein said clip 1s provided with
a sleeve-like enveloping compression spring; further wherein
said compression spring surrounds the jaws of said clip and
constrains said jaws to be close to each other.

It 1s another object of the mvention to disclose the clip as
defined above, wherein said clip 1s provided with a hook or
loop engagement means for engagement with an introducer.

It 1s another object of the mvention to disclose the clip as
defined above, wherein said engagement hook 1s adapted to
provide anchoring to walls within the abdominal cavity and/
or within a hollow body organs and/or natural/artificial ori-
fices and/or spaces and/or post operative spaces.

It 1s another object of the invention to disclose the clip as
defined above, wherein said clip 1s actuated by pulling on the
engagement means, while counter-force 1s exercised on the
base of the tool.

It 1s another object of the mvention to disclose the clip as
defined above, wherein said engagement means open the jaws
of said clip.

It 1s a further object of the invention to disclose the clip as
defined 1n any of the above, wherein the transtformation of the
clip from the open configuration to the closed configuration
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or from the closed configuration to the open configuration
occurs without any plastic deformation of sad at least one
movable jaw.

It 1s a further object of the mvention to disclose the use of
the clip as defined 1n any of the above for 1n performing an
operation selected from the group consisting of anchoring
mimmally mvasive surgical devices during said surgical pro-
cedures, retracting internal organs, retracting tissue within
said body cavity, and temporarily holding a blood vessel.

It 1s another object of the 1nvention to disclose a system for
use during surgical procedure. The system comprising: (a) at
least one clip as defined above; (b) at least one introducer.

It 1s another object of the invention to disclose the system as
defined above, wherein said clip 1s provided with a hook or
loop engagement means for engagement with an introducer.

It 1s another object of the invention to disclose the system as
defined above, wherein said engagement hook 1s adapted to
provide anchoring to walls within the abdominal cavity and/
or within a hollow body organs and/or natural/artificial ori-
fices and/or spaces and/or post operative spaces.

It 1s another object of the invention to disclose the system as
defined above, wherein said introducer 1s adapted to intro-
duce said clip into the abdominal cavity and/or into a hollow
body organs and/or natural/artificial orifices and/or spaces
and/or post operative spaces.

It1s another object of the invention to disclose the system as
defined above, wherein said introducer 1s adapted to be dis-
connects said clip from within the abdominal cavity and/or
within a hollow body organs and/or natural/artificial orifices
and/or spaces and/or post operative spaces.

It1s another object of the invention to disclose the system as
defined above, wherein said clip 1s adapted to be actuated by
pulling said engagement means by said introducer, while
counter-force 1s exercised on the base of the clip.

It 1s another object of the invention to disclose the system as
defined above, wherein said introducer 1s adapted to recon-
nect said clip within the abdominal cavity and/or within a
hollow body organs and/or natural/artificial orifices and/or
spaces and/or post operative spaces.

It1s another object of the invention to disclose the system as
defined above, wherein said introducer 1s adapted to extract
said clip from the abdominal cavity and/or from a hollow
body organs and/or natural/artificial orifices and/or spaces
and/or post operative spaces.

It 1s another object of the 1nvention to disclose the clip as
defined above, used for anchoring devices and/or inter-
changeable tips during surgical procedures and/or retracting
internal organs and/or tissue 1nside the abdominal cavity and/
or 1nside a hollow body organs and/or natural/artificial ori-
fices and/or spaces and/or post operative spaces.

It 1s another object of the invention to disclose the system as
defined above, additionally comprising anchoring devices.

It1s another object of the invention to disclose the system as
defined above, wherein said anchoring devices comprising:
connected first and second attaching means, said first attach-
ing means for attaching the device to an internal surface
within a cavity of the human body and said second attaching
means for attaching to surgical instruments or devices within
said cavity.

It1s another object of the invention to disclose the system as
defined above, wherein said first attaching means comprises
mimmally invasive means for attaching to the internal surface
of a cavity or to various organs within a cavity, said means are
selected from vacuum means, such as vacuum cups; magnetic
means, such as magnets or electromagnets situated on either
interior, exterior or both surfaces of the cavity; mechanical
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means, especially barbs, fixation wires or self retaining
clamps; adhesive means, especially pressure adhesive gel or
any combination thereof.

It1s another object of the invention to disclose the system as
defined above, additionally comprising means allowing 1t to
be moved from one position to another and to be reattached to
the under surface of the cavity, or to various tissues within a
cavity, without creating any additional significant openings in
the cavity wall.

It1s another object of the invention to disclose the system as
defined above, additionally comprising means for attaching a
plurality of anchoring devices, selected from vacuum cups,
magnetic means, mechanical means, adhesive means or any
combination thereof, used together for holding a larger
weight or for distributing the load therebetween.

It1s another object of the invention to disclose the system as
defined above, wherein said second attaching means 1s
selected from a group comprising mechanical means, such as
a vacuum cup, a hook and loop attachment, a connecting
string or a rod; adhesive means, magnetic means or any com-
bination thereof, further wherein said surgical devices
attached to said second attaching means 1s selected from a
group comprising: cutting means; blood sealing units; 1llumi-
nation means; 1maging means, such as a camera and camera
cleaning means; or a mimimally mvasive forcing means by
which force 1s exerted upon the cavity walls or upon various
organs within the cavity, especially a pulling means, such as
wires Tor attaching to another internal surface of the cavity or
to various organs within the cavity; a pushing means, such as
rods for attaching to another iternal surface of the cavity or
to various organs within the cavity; or any combination
thereof.

It 1s another object of the 1nvention to disclose a method for
retraction of an internal organ during a surgical procedure.
The method comprises steps selected inter alia from (a)
obtaining a system as defined above; (b) introducing said clip
into the abdomen cavity and/or into a hollow body organs
and/or natural/artificial orifices and/or spaces and/or post
operative spaces; (¢) opening said clip’s jaws via said intro-
ducer; (d) grabbing an internal organ or tissue via said jaws;
(¢) anchoring said clip’s hook to the internal wall of said
abdominal cavity and/or said hollow body organ and/or said
natural/artificial orifices and/or said spaces and/or said post
operative spaces; (1) disconnecting said introducer from said
clip; and (g) removing said mtroducer from said abdominal
cavity and/or said hollow body organs and/or said natural/
artificial orifices and/or said spaces and/or said post operative
spaces. Thereby the need of additional incisions to said
abdominal wall 1s avoided.

It 1s another object of the invention to disclose the method
as defined above, additionally comprising the step of recon-
necting said clip within said abdominal cavity and/or said
hollow body organs and/or said natural/artificial orifices and/
or said spaces and/or said post operative spaces via said
introducer.

It 1s another object of the invention to disclose the method
as defined above, additionally comprising the step of reposi-
tioning the clip and/or removing the clip from said abdominal
cavity and/or said hollow body organs and/or said natural/
artificial orifices and/or said spaces and/or said post operative
spaces.

BRIEF DESCRIPTION OF THE FIGURES

In order to understand the invention and to see how 1t may
be implemented 1n practice, and by way of non-limiting
example only, with reference to the accompanying drawing,
in which
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FIG. 1 1s a perspective view of a clip according to another
embodiment of the present invention, in 1ts closed configura-
tion;

FIG. 2 1s a perspective view of the same 1n its opened
configuration;

FIG. 3 1s a perspective view of a clip according to yet
another embodiment of the present invention, in its closed
configuration;

FIG. 4 1s a perspective view of the same 1n its opened
configuration;

FIG. § 1s a perspective view of an introducer according to
one embodiment of the present invention, engaging the clip of
FIG. 6;

FIG. 6 1s an enlarged view of FIG. 8, focused on the distal
end of the introducer and the clip;

FI1G. 7 1s an enlarged, perspective, cross section view of the
introducer, focused on the body and mechanism of the 1ntro-
ducer;

FI1G. 8 1s a perspective view of the introducer engaging the
clip with the introducer’s trigger partially contracted;

FI1G. 9 1s an enlarged view of FIG. 8, focused on the distal
end of the mtroducer and the clip;

FIG. 101s a perspective view of the introducer engaging the
clip with the mtroducer’s trigger almost fully contracted;

FIG. 11 1s an enlarged view of FIG. 10, focused on the
distal end of the mtroducer and the clip;

FI1G. 12 1s aperspective view of the introducer engaging the
clip with the introducer’s trigger fully contracted, the clip
now 1n 1ts open configuration;

FIG. 13 15 a perspective view of an example of use of the
clip for retracting an organ and anchoring the clip on the
peritoneum;

FIG. 14 1s a side view of the same:

FIG. 15 1s an enlarged cross sectional view of FIG. 14,
tocused on the hook of the clip anchored on the peritoneum;

FIG. 16 schematically represents in a flow diagram, the
method for retraction of an internal organ during a surgical
procedure; and,

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

The following description 1s provided, alongside all chap-
ters of the present invention, so as to enable any person skilled
in the art to make use of the invention and sets forth the best
modes contemplated by the inventor of carrying out this
invention. Various modifications, however, will remain
apparent to those skilled in the art, since the generic principles
of the present mvention have been defined specifically to
provide anchoring devices attached to undersurface of a cav-

ity surface for assisting laparoscopic procedures.
U.S. application Ser. No. 10/563,229, PCT publication no.

WO02005/002415, and EP Application No 04 744 933.5 are
incorporated in all 1ts parts as a reference to the current
invention. Exemplary descriptions and embodiments of the
anchoring of the clip are found 1n U.S. application Ser. No.

10/563,229, PCT publication no. W0O2005/002415, and EP
Application No. 04 744 933.5.

The present invention provides a clip for use during surgi-
cal procedure. The clip 1s provided with a sleeve-like envel-
oping compression spring. The compression spring sur-
rounds at least a part of the jaws of said clip and constrains
said jaws to be close to each other. In other embodiments the
compression spring does not surround the jaws.

The present invention also provides a system for use during,
surgical procedure. The system comprising: (a) at least one
clip; and (b) at least one introducer.
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The present invention also provides a method for retraction
of an internal organ during a surgical procedure. The method
comprises steps selected inter alia from:

(a) obtaining a system; (b) introducing the clip into the abdo-
men cavity and/or into a hollow body organs and/or natural/
artificial orifices and/or spaces and/or post operative spaces;
(c) opening the clip’s jaws via the introducer;

(d) grabbing an internal organ or tissue via the jaws; (e)
anchoring the clip’s hook to the internal wall of the abdominal
cavity and/or a hollow body organ and/or natural/artificial
orifices and/or spaces and/or post operative spaces;

(1) disconnecting the introducer from the clip; and, (g) remov-
ing the mtroducer from the abdominal cavity and/or hollow
body organs and/or natural/artificial orifices and/or spaces
and/or post operative spaces. Thereby the need of additional
incisions to said abdominal wall 1s avoided.

The term “introducer” refers hereinafter to any surgical
istrument specially designed for providing access during a
surgery or operation.

The term “endoscopic surgery’ refers hereinafter to proce-
dures performed 1nside the body through small incisions or
within the lumen of an organ with the aid of a special camera.

The term “endoscopic mstruments” refers herematter to
surgical instruments or devices using during endoscopic sur-
gery.

The term “minmimally invasive surgery™ refers hereinafter
to a procedure that 1s carried out by entering the body through
the skin or through a body cavity or anatomical opening, but
with the smallest damage possible.

The term “trocar” refers hereinafter to a surgical nstru-
ment passed through the body, used to allow easy exchange of
endoscopic mstruments during endoscopic surgery.

The term “compression spring” refers heremnafter to a type
of a spring that applies a resistive force as 1t 1s compressed.

The term ‘virtual port’ refers hereinafter to a surgical
device introduced within a body cavity without need of dedi-
cated incision and/or port but by using other port.

The term “body cavity” refers hereinaiter to any cavity
within the body such as within said abdominal cavity and/or
within hollow body organs and/or within the natural/artificial
orifices and/or within the spaces and/or to the post operative
spaces.

Reference 1s made now to FIGS. 1 and 2 representing a clip
400(a, b) according to one embodiment of the present inven-
tion. According to that embodiment at least one jaw 1s mov-
able from an open configuration to a closed configuration and
at least one fixed jaw. A compression spring 403 encircles the
clip base 402 and at least a portion of the movable jaw 407 as
a sleeve, permitting a very simple engagement of the clip by
a hook 401 and actuation (of at least one jaw) through linear
movement (1.e., linear movement along the main longitudinal
axis of the clip). The actuation opens at least one of the jaws
(the movable one) from its closed configuration (400qa) to 1ts
open configuration (4005) by rotation of the movable jaw 407
around a hinge 404 and moves away from the fixed jaw 406,
as the opening means 408 1s retracted proximally by pulling 1t
to 1ts distal end—1.e., towards the engaging hook 401). Alter-
natively, both jaws can move relative to one another.

In other words, the spring 403 1n 1ts default configuration
encapsulates at least a portion of the clip base (1.¢., body, 402)
and at least a portion of the opening means (1.¢., a shait 408).

The operation of reconfiguring said at least one jaw 1s as
follows:

The engaging hook 401 1s pulled towards the distal end of
the clip. Since the engaging hook 401 1s coupled to a shaft 408
(which can reciprocally and linearly move along the longitu-
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dinal axis of the clip), once the hook 401 1s pulled, the shaft
408 1s pulled also (relatively to the body 402).

Since the shalt comprises at least one stopping means 403
(adapted to constrains the spring’s movement), the shait’s
movement results 1n compression of the spring 403.

This compression enables the opening of the jaw.

The clip 1s, by default, 1n 1ts closed configuration due to the
compressing spring 403 fixed between the proximal end of
the body of the clip 402 and the distal end of the hook 401. As
the spring tends to expand to 1ts relaxed state, 1t applies force
on the movable jaw 407 closing 1t relative to fixed jaw 406 and
causing force to be applied the tissue trapped between the
Jaws.

Reference 1s made now to FIGS. 3 and 4 representing a clip
600(a,b) according to another embodiment of the present
invention wherein a spring 603 encircles the ring on the clip
base (1.e., body) 602 and movable jaw 607 as a sleeve. Much
like the previous embodiment, actuation opens the clip and
transforms 1t from 1ts closed configuration 600a to its open
configuration 6005 by rotating the movable jaw 607 around
hinge 604. Such actuation moves the movable jaw 607 away
from the fixed jaw 606, as the openming means 605 (i.¢., shait)
1s retracted proximally by pulling on 1ts proximal end—to-
wards the engaging hook 601.

In other words, the spring 603 1n 1ts default configuration
encapsulates at least a portion of the clip base (1.e., body, 602)
and at least a portion of the opening means (1.e., a shait 605).

The operation of reconfiguring said at least one jaw 1s as
follows:

The engaging hook 601 1s pulled towards the distal end of
the clip. Since the engaging hook 601 1s coupled to a shaft 605
(which can reciprocally and linearly move along the longitu-
dinal axis of the clip), once the hook 601 1s pulled, the shaft
605 1s pulled also (relatively to the body 602).

The shait’s movement 1s adapted to result in compression
of the spring 603, such that said compression of said spring
enables the opening of the jaw.

The clip tends to be 1n 1ts closed configuration, due to the
compressed spring 603 fixed between the ring on end of the
body of the clip 602 and the opening means distal end 605. As
the spring tends to expand to 1ts relaxed state, it applies force
on the movable jaw 607 closing 1t relative to fixed jaw 606 and
causing force to be applied the tissue trapped between the
1aws.

The present invention also discloses an introducer, which 1s
a mimimally 1mvasive device for mtroducing, actuating and
removing clips ol above mentioned embodiments during sur-
gery within a cavity of the human body.

Reference 1s made now to FIGS. 5-12 presenting an intro-
ducer 800(a-d) comprising a body 801 with a handle 806 for
maneuvering the device, atrigger 805 and a stopper lever 802,
a tubular shaft 803 with a distal engaging end 804(a-d). FIGS.
5-6 show the introducer 800q 1n 1ts open position, engaging
the hook 601 of a clip 600a by the introducer’s hook 902. In
this state, the trigger 805 and handle are 806 are at their largest
separation 810a, such that the hook 902 is distally extended
from the shait 803 and “pusher” 901, and such that the clip
600a can be disconnect from the introducer. In FIG. 7 the
body 801 of the introducer has been cross-sectioned so that
the mterior 1s shown. Within the body reside a piston 1002, a
spring 1001 and through them runs a wire 1006 which 1s
attached to the hook 902 near the distal end of the shait 803.
The piston 1002 has three grooves 1003, 1004, 1005 on which
the stopper lever 802 can engage 1t and reversibly lock 1t in
place. The trigger 803 1s attached to the piston 1002 so that
pulling the trigger proximally causes the piston to move
proximally as well and compresses the spring 1001. Pressing,
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the stopper lever 802 enables the spring 1001 to expand and
moves the piston distally. In the open position described in

FIGS. 5 and 6, the stopper lever engages the piston at the most
proximal groove 1003. FIGS. 8 and 9 show the introducer
8006 and clip 600a 1n partial contraction of the trigger 805,
such that the stopper lever now engages the middle groove
1004. The separation between the trigger 805 and handle 806
1s now smaller 8105. The hook 902 1s now adjacent to the
“pusher” 901 such that the hook 601 of the clip 600a 1s held
in place. This configuration 1s typical for the manipulation of
the clip once i1t has been attached to an organ or tissue between
its j1aws, allowing the anchoring and de-anchoring of the clip
from the peritoneum. FIGS. 10 and 11 show the introducer
800¢ and clip 600a 1n nearly full contraction of the trigger
803, such that the stopper lever now engages the distal groove
1005. The separation between the trigger 8035 and handle 806
1s now very small 810¢. The hook 902 and “pusher” 901
remain adjacent and are now concealed within the shaft 803.
The ring 602 at proximal end of the body of the clip 6004 1s
adjacent to the distal end of the shaft 903. This configuration
1s typical for the manipulation of the clip before 1t has been
attached to an organ or tissue between its jaws, allowing the
maneuvering of the device within the body cavity and inser-
tion or removal from the cavity through a trocar. FIG. 12
shows the introducer 8004 and clip 6005 1n complete contrac-
tion of the trigger 805. The separation between the trigger 8035
and handle 806 1s minimal 810d. The hook 902 of the intro-
ducer pulls onthe hook 601 of the clip 6005 as the body 1s held
in place the contact of the proximal ring 602 and the distal end
of the shaft 903. Thus the clip opens 6005 and an organ or
tissue can be engaged and caught between the jaws of the clip.

Reference 1s made now to FIGS. 13-15, representing an
example of application of the clip embodiment shown 1n
FIGS. 3 and 4. A clip 600 1s attached to an organ 1602 such
that the jaws remain partially open, holding between them a
tissue of the organ. As aforementioned, the partially com-
pressed spring causes force to be applied between the jaws,
holding the organ in place. At the other end, the hook 601 1s
attached to the internal abdominal wall 1601 by anchoring
device 1603, such that the hook 1s piercing it and hangs from
it, thus retracting the organ.

Reference 1s made now to FI1G. 16 schematically represents
in a flow diagram, the method (1900) for retraction of an
internal organ during a surgical procedure. At the first step
(191) a system 1s obtained. Next (192), the clip 1s introduced
into the abdomen cavity and/or into a hollow body organs
and/or natural/artificial orifices and/or spaces and/or post
operative spaces. At the next step (193), the clip’s jaws 1s
opened via the introducer. At the final step (194), an internal
organ or tissue 1s grabbed via the jaws. At the final step (195),
the clip’s hook 1s anchored to the internal wall of the abdomi-
nal cavity and/or the hollow body organ and/or the natural/
artificial orifices and/or the spaces and/or the post operative
spaces. Next (196), the introducer 1s disconnected from the
clip. Fially (197) the itroducer 1s removed from the
abdominal cavity and/or the hollow body organs and/or the
natural/artificial orifices and/or the spaces and/or the post
operative spaces.

EXAMPL

L1

A method of anchoring without using additional significant
incisions to the abdominal wall using one clip:

In order to perform retraction of an internal organ during a
minimally invasive procedure without the need of adding
significant icisions to the abdominal wall or using another
trocar and a dedicated resource that should hold the organ
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during the retraction time, the use of an introducer and clip of
the present invention can be applied for instance:
Loading

1. Engage the hook 601 of the clip 600 with the hook 902
of the introducer 800.

2. Pull the Introducer trigger 805 and release it. The stopper
mechanism will lock the trigger 805 1n position, and the
clip 600 will be loaded 1n the closed configuration at the
end of the mtroducer tube 803. (As shown 1n FIG. 10).

Insertion

3. Insert the loaded mtroducer (FI1G. 10) 1into the abdomen
through a trocar in position on the abdominal wall.

4. When the desired organ for retraction 1s reached, pull the
trigger 805 to open the clip’s flap 607 (as shown 1n FIG.
12).

Retraction

5. Grab the organ 1602 between the teeth 606 and the flap
607 and release the trigger 802 to close the flap 607 on
the organ.

6. Press once on the stopper 802 to release the clip 600 from
the end of the introducer 800. The clip and introducer
hooks 601 & 902 will still be engaged (as shown 1n FIG.
9).

7. Rotate the clip 600 so that the hook 601 1s 1n the desired
location on the internal abdominal wall 1601 for the
specific procedure. Penetrate the abdomainal tissue 1601
with the hook 601 to retract the organ 1602 (as shown 1n
FIG. 13).

Introducer Removal

8. Press once on the stopper 802 to release the introducer
hook 902, rotate the introducer 800 to disengage its hook
902 from the hook of the clip 601 and slide them apart
with a lateral movement.

9. The mtroducer 800 may now be removed through the
trocar, leaving the clip 600 1n position.

Changing Retraction Position or Removing

10. Press once or twice on the stopper 802 of an empty
introducer so that the hook 902 1s extended

11. Introduce the empty introducer 800 through the trocar
into the abdominal cavity.

12. Approaching from the side, engage the hook of the
introducer 902 with the hook of the clip 601 and pull the
trigger 805 until the stopper 802 clicks, fastening the
hooks 601 & 902 together (as shown in FIG. 9).

13. With an upward motion of the introducer 800, remove
the clip hook 601 from the tissue of the abdominal wall
1601.

14. You now have the following options:

a. Remove the clip:

Pull the trigger 805 until 1t clicks and opens the flap 607.
Release the organ 1602 from the flap 607 and release
the trigger 805 to close 1t and load the clip 600 1nto the
introducer 800. Remove through the trocar.

b. Reposition the clip on the abdominal wall:

Follow steps 7-9.

c. Repeat the retraction procedure on a different organ or at
a different position:

Follow steps 4-9.

The invention claimed 1is:
1. A clip for use during surgical procedures, said clip com-
prising:

a body (402, 602), comprising a distal end and a proximal
end and characterized by a main longitudinal axis;

at least one shait (408, 605) comprising a distal end and a
proximal end and adapted to reciprocally move along
said main longitudinal axis of said body;
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at least one movable jaw (407, 607) pivotally connected to
said body such that said movable jaw 1s configured to be
reversibly transformable from at least one open configu-
ration to at least one closed configuration;

at least one sleeve-like enveloping compression spring

(403, 603) that at least partially encapsulates said at least
one movable jaw and said body when said at least one
movable jaw 1s 1n said closed configuration; and
an actuation engaging hook (401, 601) coupled to the
proximal end of said shaft such that upon linear motion
of said actuation engaging hook (401, 601), (1) said shaft
1s linearly moved toward one end of said body and (11)
said compression spring (403, 603) 1s compressed or
released such that said at least one movable jaw (407,
607) 1s reconfigured;

wherein when said spring 1s released, said compression
spring at least partially encapsulates said at least one
movable jaw, thereby bringing said at least one movable
jaw 1nto said closed configuration, and further wherein
when said at least one movable jaw 1s 1 said closed
configuration, said clip has an essentially cylindrical
profile and will fit within a standard 5 mm diameter
trocar.

2. The clip according to claim 1, wherein said clip 1s char-
acterized by a normally closed configuration and must be
actuated in order to move said compression spring toward
said proximal end, thereby causing said compression spring,
to cease encapsulating said at least one movable jaw and to
transiorm said at least one movable jaw to said open configu-
ration.

3. The clip according to claim 1, wherein said actuation
engaging hook being of a shape and size appropriate for
engagement within a body cavity or with another surgical
instrument located within said body cavity.

4. The clip according to claim 3, wherein said actuation
engaging hook 1s configured to anchor said clip to an internal
surface of said body cavity.

5. The clip according to claim 3, wherein said surgical
instrument 1s an 1mtroducer.

6. The use of the clip according to claim 1, wherein said
surgical procedures 1s 1n performing an operation selected
from the group consisting of anchoring minimally invasive
surgical devices during said surgical procedures, retracting
internal organs, retracting tissue within a body cavity, and
temporarily holding a blood vessel.

7. The clip according to claim 1, wherein said transforma-
tion occurs without any plastic deformation of said at least
one movable jaw (407, 607).

8. A system comprising:

a clip according to claim 1;

at least one anchoring device (1603) comprising at least

partially reversible attachment means for attachment of
said clip to an imternal surface of a body cavity, said
attachment means selected from the group consisting of
vacuum means; magnetic means situated on at least one
surface of said body cavity chosen from the group con-
sisting of 1nterior surfaces and exterior surfaces;
mechanical means; adhesive means; and any combina-
tion thereof.

9. The system according to claim 8, wherein at least one
condition chosen from the group consisting of:

said attachment means are vacuum means and comprise

vacuum cups;

said attachment means are magnetic means chosen from

the group consisting of magnets and electromagnets;
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said attachment means are mechanical means chosen from
the group consisting of barbs, fixation wires, and seli-
retaining clamps; and,

said attachment means are adhesive means comprising

pressure adhesive gel;
1s true.

10. The clip according to claim 1, further comprising
attaching means for at least partially reversibly attaching said
clip to an 1nternal surface of a body cavity.

11. The clip according to claim 10, wherein said attaching
means are selected from the group consisting of magnets and
clectromagnets.

12. A method for retracting a first imnternal organ with
respect to a second internal organ or the internal surface of a
body cavity, during a surgical procedure that comprises a
single incision; said method comprising:

obtaining a clip according to claim 1;

inserting said clip while said least one movable jaw (407,

607) 1s 1n said closed configuration;
reconiiguring said at least one movable jaw (407, 607) to
said open configuration by:
linearly moving said actuation engaging hook (401,601)
along said longitudinal axis of said clip towards said
proximal end; and,
compressing said compression spring (403,603);
grasping said first internal organ via said least one movable
1aw (407, 607);
reconfiguring said at least one movable jaw (407, 607) to
said closed configuration by:
linearly moving said actuation engaging hook (401,601)
along said longitudinal axis of said clip towards said
distal end; and,
releasing said compression spring (403,603); and,
anchoring said actuation engaging hook (401,601) to at
least one location selected from said second internal
organ and said internal surface of said body cavity;
thereby retracting said first internal organ with respect to
at least one location selected from the group consisting
of said second internal organ and said internal surface of
said body cavity.
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13. The method according to claim 12, additionally com-
prising a step of repositioming said clip from a first position
within body cavity to a second position within said body
cavity.

14. The method according to claim 12, wherein said steps
of reconfiguring said at least one movable jaw are performed

without any plastic deformation to said at least one movable
1aw (407, 607).

15. The method according to claim 12, additionally com-
prising a step of providing attaching means selected from the
group consisting of vacuum means, magnets, electromagnets,
mechanical means, adhesive means, and any combination
thereof.

16. The clip according to claim 1, wherein linear move-
ment of said compression spring results in radial movement
of said at least one movable jaw.

17. The clip according to claim 1, wherein:

said sleeve-like enveloping compression spring partially

encapsulates both said shaft and said body;

said actuation engaging hook (401, 601) 1s coupled to a

stopping means (405) and to said at least one shatt (408,
605), said stopping means 1s configured to engage said
sleeve-like enveloping compression spring and said at
least one shait 1s configured to engage said at least one
movable jaw; and,

an actuation of said clip 1s configured such that:

motion of said actuation engaging hook in a proximal

direction along said longitudinal axis causes said stop-
ping means to compress said spring and said at least one
shaft to engage said at least one movable jaw thereby
transforming said at least one movable jaw from said
closed configuration to said open configuration; and,
when said actuation engaging hook 1s released, said stop-
ping means release said compression spring such that
said compression spring expands to at least partially
envelope said at least one movable jaw, thereby trans-
forming said at least one movable jaw from said open
configuration to said closed configuration.
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